PHOTOSYNTHESIS in the opensea is duemainly to two groupsoforganisms, the diatoms and the dinoflagellates. In British seas the diatoms are so much more numerous that the chemical changes which are due to photosynthetic activity can be almost entirely ascribed to their influence. Recent work on these chemical chang.es has shown that they do not ,extend deeper than about 30 metres. Of the external limiting factors light is among the most important and the depth to which photosynthesis can go on must, of course, depend on the light intensity. In the study ()f the phytoplankton under natural conditions the results are compli-(Jated by the interaction of many other factors such as temperature, viscosity, or lack of food salts, so that it is difficult to come to definite (Jonclusions on the effect of light alone.
what goes on in the sea in the course of a diatom increase they are still dependent on a combination of factors, and in addition such experimental work is limited to the times when diatoms are sufficiently rich in the sea. By using cultures of diatoms, however, it is possible to control several of these factors and to work at any time throughout the year. The effect of light can then be discussed with greater certainty. The following experiments, carried out chiefly with cultures of diatoms prepared as described by Allen and Nelson (1910) , and partly with the diatoms in the sea, had this as their object.
A persistent culture of Ooscinosirapolychorda was used. A" persistent culture" was defined by Allen and Nelson as a culture in which only one species of diatom 'fas present, although there might be bacteria and a small number of other organisms such as flagellates. In our cultures there were always bacteria, and in old cultures minute flagellates were sometimes seen. Coscinosira is not noted as occurring commonly here or in the North Sea, but it is very similar to species of Thalassiosira, and may have been counted along with them by mistake. Gran (1912) states that its occurrence agrees with that of T. nordenskioldi, but says it may have been confused with Thalassiosira sp. It has its maximum in March. The number of cells per C.c.of culture was estimated for each experiment, so that the results could be expressed as the amount of oxygen produced by a million diatoms. A young culture will, however, produce more oxygen per million cells than an old one, and even two cultures of the same age grown under the same conditions do not always behave exactly alike, so that the actual amounts of oxygen in different experiments may not be strictly comparable. As far as possible cultures of about the same age and cell content were used in these experiments.
Considering the importance of light for photosynthesis it would have been desirable to estimate its intensity in conjunction with the experiments. There is as yet, unfortunately, no suitable method for the continuous measurement of light intensity at different depths in the sea. Of several methods tried, the recent one of Anderson and Robinson (1925) was found.suitable for continuous measurement of the intensity in the air, but not for measurements below the surface. This method depends on the decomposition of oxalic acid in the presence of traces of a uranium salt when exposed to light and measures the intensity of wave-lengths shorter than 4,500 A, although even then absorption by the solution is only partial. The amount of absorption increases as the extreme violet end of the spectrum is approached. There are two objections to the use of the method in the sea. As decomposition goes OI)., gases are evolved, causing an increase in pressure which inhibits the reaction and in addition there is superimposed the pressure of the column of sea-water overlying the tube. In the second place absorption of light of very short wave- 323: f' length by sea-water is rapid and the results obtained below the surface are low. The wave-lengths measured are not those generally thought to be responsible for photosynthesis. By this method, in default of a better one, results are obtained in air which are of use in comparison with photosynthesis. Some of them are shown in conjunction with later experiments.
Photosynthesis was measured by the oxygen production as estimated by Winkler's method. This is a very reliable method in most cases, but when the solution was highly supersaturated small bubbles were often formed and duplicate samples did not then agree well. As a rule, short experiments gave more accurate results. No special precautions were taken to keep the bottles at the same temperature until they were titrated, and according to Ruud (1926) this decreases the accuracy of the method. The diatom culture was .enclosed in ordinary white glass reagent bottles of about 150 C.c. capa€ity.with well-ground stoppers, and these were arranged in cages of wide-mesh wire-netting, so that the long axes of the bottles lay horizontally. A buoy (Fig. 1) was anchored in the position chosen, and the cages were then hooked on to the buoy rope at various depths, a heavy weight being attached below the bottom cage to keep the rope vertical. For the surface bottles a small float was made which was attached to the end of a stick, the other end of which was hooked on to the buoy, and from this stick the half-metre cage was also suspended to avoid the buoy's shadow. To reduce shadow effects the buoy used was double, two drums being connected by a rigid bar to the middle of which the rope was attached. In each cage there were two bottles in the light (these being uppermost), and one bottle painted black and enclosed in a dark cloth bag. The presence of the dark cloth prevented the reflection of any light from below. The oxygen produced in the two lighted bottles measured photosynthesis minus respiration, while the fall in oxygen content of the dark bottles measured respiration alone. By adding this oxygen loss to the oxygen production in the light bottles, the total photosynthesis could be calculated. It was found that the results from all the dark bottles in an experiment were very nearly the same, and any differences showed no relation to increasing depth or temperature.
The average was therefore used in calculating photosynthesis. The experiments were carried out as far as possible while the sea was free from diatoms. Greenwich Mean Time is used throughout.
The early experiments (Figs. 2, 3, 4; and- Tables I, II over 24 hours measured at depths of 0,5, 10,20, and 40 metres. Fig. 2 shows graphically the oxygen produced by a million diatoms at thesẽ epths on March 18th-19th. The sky was overcast and there was no sunshine. Sea temperature was low throughout, about 7°O. with a slight fall to the surface. Photosynthesis showed a marked maximum at the surface decreasing rapidly in deeper water. At 5 metres the difference in oxygen content between the original culture and the lighted bottles fell within experimental error, i.e. the amount of oxygen produced by photosynthesis was just equal to the amount of oxygen used up by respiration. The light intensity at which this occurs is called the compensation point. Below this photosynthesis may-still go on, but there is a continuous loss of oxygen and life becomes impossible.
* On old charts this is spelled Strivan, but the current use is Striven. Fig. 3 shows the type of curve obtained during brighter weather about the same date, March 28th-29th. There were 5 hours 50 minutes sunshine during this experiment. The temperature was not taken on thi& occasion, but the curve for March 26th is given and this is not likely to have altered much. The loch wa& homothermic, about 7°C. The most interesting features of the photosynthesis curve are that the compensation point is much deeper, 10-20 metres, and that photosynthesi& instead of rising all the way to the surface has stopped increasing above 5 metres. It is possible that in the brighter weather of this experiment, temperature and not light was the limiting factor above 5 metres, i.e. the vertical part of the curve represents the maximum amount of photosynthesis possible at that particular temperature. Fig. 4 , however, &howsthat another explanation is more probable. This experiment was carried out on March 31st-April 1st, when there were 5 hours 15 minute& sunshine. The compensation point is still between 10 and 20 metres, but as can be seen from the curves the production at 1:0metres is considerably greater than in the previous experiment. Above 5 metres there is a sharp fall in oxygen production, a fall which cannot be accounted for by temperature, and which must be due to the strong light at the surface. The fact that there was almost the same amount of sunshine during these two experiments makes the difference between them surprising, but as will be seen later not only sunshine, but also bright diffuse light can be supraoptimal for diatom photosynthesis.
The weather was brighter during this experiment than during the previous one, and this is probably the cause of the difference between the two curves. With one exception other experiments done about the same time showed similar results, an increase to the surface on dull days and a decrease on sunny days. The exception was on April 5th-6th in rather dull weather with numerous intervals of sunshine amounting altogether to 8 hours 35 minutes. On this day oxygen production rose steadily all the way to the surface, reaching a high value there.
In the middle of March when the spring diatom increase was at its height, very low values were obtained for depths below the surface, the compensation point lying between the surface and 5 metres. The weather was dull, but it is certain that a good deal of light was cut off by the enormous number of diatoms wspended in the water.
When diatoms are exposed to too strong illumination the chromatophores contract and collect in the middle or at one side of the cell. This condition of " systrophe " was described by Schimper (Kar&ten, 1905) , who supposed that the light optimum for most species lay below the surface and for the main bulk of diatoms at a depth of 40-60 metres, Whipple (1914) found by experiment that photosynthesis was ,more active at a depth of 6 inches than at the surface, because of the strong. light there. Ruttner (1926) carried out a number of experiments in the Lunzer See on photosynthesis in Elodea and other fresh-water plants, and found that in sunny weather the light became too strong at the surface and photosynthesis decreased there. Gran (1927) also mentions the injurious effect of strong light on diatoms, and considers that at a depth of 5 metres the diatoms are under optimal conditions. In several experiments we exposed samples at a depth of 18 em., and the harmful effect was still noticed but to a much less degree than at the surface, indicating that the part of the spectrum responsible for this adverse effect is rapidly absorbed.
Light of short wave-length has been shown to have a harmful effect on the growth of land plants, and since the violet part of the spectrum is rapidly absorbed by sea-water it seemed possible that this might account for the decreased amount of photosynthesis at the surface. Ordinary glass absorbs this short wave-length light, but Uviol glass (made by Schott and Co., Jena) allows it to pass. Several comparisons were, therefore, made with bottles of the two types of glass at different depths in the sea. Except in one sample, however, the differences between them were within experimental error.
Several experiments were then carried out with cages at 0, i, 1, 2, 3, 4, 5, 6, and 7 metres to find the position of optimal light intensity. The result of one such experiment is shown in Fig. 5 and Table IV. Here the maximum is at 1 metre with a rapid fall both above and below this depth. On this day there were 5 hours 55 minutes sunshine. On another day with 5 hours 5 minutes sunshine, a similar experiment showed the maximum at half a metre.
As summer approaches photosynthesis goes deeper. Fig. 6 and Table V give the results of an experiment down to 60 metres on a sunny day near midsummer. Unfortunately the surface and half-metre samples were lost, and so the fall in photosynthesis to the surface is not shown. There is a rapid and fairly regular fall from 1 metre down to 20 metres when the decrease slows off. The compensation point lies between 20 and 30 metres. This curve also brings out clearly the much greater amount of photosynthesis possible in the sea during the long summer days than in the short days of early spring.
Since the optimal depth depends so closely on the light intensity, its (1920) and Yap (1920) have shown that the rate of photosynthesis of sugar-cane in the Philippines increases rapidly from about 7.30 a.m. to 9.30 a.m. and falls slightly in the middle of the day, rising again to a maximum about 5 p.m. An experiment was carried out to find the actual course of photosynthesis in the sea on a sunny day. Cages were sunk to 0, t, 1, 2, 3, 4, and 6 metres, and were changed every 3 hours over 24 hours. The diatom culture used (about 30 litres) was the same throughout, and the number of cells counted at the beginning and end of the experiment. It did not increase, probably because the culture was old enough for its rate of increase to have fallen to a figure within the limit of error of the counting method (10%). It will be noticed that the initial samples do not agree closely, and this is probably due to inefficient mixing. Mechanical stirring was carried on 15 minutes before as well as during the filling of the bottles, one initial sample being drawn off first, the other after filling the experimental bottles. In a subsequent experiment where mixing went on during the whole 24 hours duplicates agreed more closely. This, however, does not affect the final results at all. The buoy was anchored in about 9 metres off Farland Point, a few minutes distant from the Marine Station.
The experiment (see Figs. 7, 8, and 9, and Table VI ) was carried out
,; near midsummer and a bright day chosen. The length of the day was 17 hours 22 minutes (sunset and sunrise are marked on the figure by arrows), and there were 15 hours 5 minutes sunshine during the experiment. The light was also measured by Anderson and Robinson's method and from the half-hourly readings the curve (Fig. 13 ) constructed. The experiment was begun at 6 a.m. on June 9th, and carried on till 6 a.m., June lOth, but for convenience the curves are drawn as from 12 midnight. The mornings were equally calm and cloudless, and there is probably no error involved in doing this. It was scarcely dark all night, the darkest hours being from midnight till 3 a.m. During these hours the oxygen production at all depths was negligible. From 3-6:a.m. the surface curve reaches its maximum and the maximum production for any depth during the day. This was followed by a rapid fall from 6-9 a.m. and a. further fall from 9 a.m. till 12 noon. After this there was a slight but gradual increase till 9 p.m. where the curve shows another peak, though not so high as the morning one. Photosynthesis then fell rapidly because of lack of light. From 9 p.m. till 12 midnight there was still a slight production of oxygen, but only at the surface. The half-metre samples, show a similar curve, with the morning and evening peaks flattened off and the midday depression less marked. The curves for the other depths are very like each other from 9 a.m. till 6 p.m., showing a gradual rise to a maximum at 6 p.m. Before 9 a.m. and after 6 p.m. the curves for the layers below the surface separate from one another, the 4-and 6-metre curves falling off more rapidly than the others. It should be noticed that no curve follows that for light intensity shown in Fig. 13 . This decrease in photosynthesis I in deeper water may be due partly to the total reflection of the sun's rays in the morning and evening and partly to the diffuse light being sub-optimal below the surface. The loss of light by reflection even in summer is variable, depending on the height of the sun, the clouds, and (he surface of the sea. Poole and Atkins (1926) have found reflection to vary from 5-31%. With fresh water, according to Schmidt (quoted by Buttner, 1926) , reflection is from 0-6% when the angle of incidence is from 0-600, is 13% at 700, 35% at 800, and 100% at 90°. The variation in reflection between midday in summer and midday in winter is 12%. This is for the direct rays of the sun, while of diffuse light about 17% is reflected. These figures vary, of course, with the latitude, and from day to day with the weather. 3-hour period, and Fig. 9 the curve obtained by adding the separate values for each depth together. The latter can be compared with the all-day curves. The maximum over the day is at 1 or 2 metres, the fall above and below these depths being rapid. This curve can only be an approximation to the truth, because the values for each three hours are those given by a fresh uninjured diatom culture, and not by diatoms which have remained all day in the strong light. f'hat recovery can take place was shown by an experiment carried out over 48 hours on land in which the bottles were all put outside at the beginning and two taken in each three hours. Although the bottles were exposed only to strong diffuse light the resulting curve showed a deep midday depression and a morning and evening peak. On the other hand, experiments have shown that whereas in sub-optimal light it is possible to add the results of two successive 3-hour exposures together and obtain the same result as for a 6-hour exposure, in strong light this cannot be done. The stronger the light the more marked is the injury. In one case where a culture cooled by running water was exposed to the direct sun all day, the majority of the diatoms were killed and the culture showed only a slight recovery 
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.3 4 after 6 days. From this it is clear that the greatest amount of photosynthesis at or near the surface takes place in the early morning in sunny weather.
It was felt that a comparison of this experiment with a similar one carried out on a dull day would provide interesting results. For this only the 0, t, 1,2,4, and 6 metres were worked. The experiment was started at midnight, June 27th-28th, and continued for 24 hours. The day was 17 hours 30 minutes long and there was no sunshine. The sky was heavily overcast most of the day, but there was no rain till the evening of the 28th. The results are shown in Figs. 10, 11, 12, and 13 and Tables VII and XIII. When we compare the curves in Fig. 10 with those for the previous experiment striking difference sre aseen. The surface curve shows no morning peak, but photosynthesis rises gradually from 3-6 a.m. and from 6-9 a.m., when it remains almost constant till a rise to theevening maximum at 6 p.m., not 9 p.m. as before. After this the curvefalls sharply. Unfortunately the surface samples for 9 p.m.-12 midnight were lost because of rough weather, but it is certain that the curve would have fallen to a low value. The t-, 1-, and 2-metre curves again resembleone another, the i and 1 metre each showing a slight midday depression.
The 4-and 6-metre and to a less extent the 2-metre curves are symmetrical. 400, . . . . . 9/11/27.
---7/12/27. rising steadily to a maximum at midday and falling off. thereafter. If we compare them with Fig. 13 we see that the 4-and 6-metre curves agree precisely with the light curve for the day. The inhibitory effect of the high light intensity had disappeared somewhere between 2 and 4 metres on the dull day, whereas it affected every depth investigated on the sunny day. Photosynthesis began later and fell off earlier, and the maximal values are found from 9 a.m. till 3 p.m. The vertical curves (Fig. 11) show this clearly, but although the composite curve shows that the total amount of photosynthesis was greater even at i metre on the sunny than on the dull day, it is not safe, as has already been mentioned, to conclude that this was really the case. The curves in the morning and evening are further apart than they were on the sunny day. These two xperiments show that the curves for earlier experiments can be analysed, :so as to bring out the effect of a number of separate factors. The steep fall in photosynthesis in deeper layers is due largely to the morning and vening fall-off in intensity as well as to the sub-optimal light, while the ;surface fall is a cumulative effect over the brighter part of the day.
Similar experiments were carried out in winter in sunny, bright, and .dull weather. The results of these are shown in Figs. 14-22 and Tables  VIII, IX :are shown in Figs. 14, 15, and 16 and Table VIII. The day was 7 hours '25 minutes long, and the sun shone all the time, although only 6 hours were recorded. The Secchi disc reading was 7! metres, but this low ;reading is probably due to the turbidity following a S.W. wind the previous day. It was quite dark before 6 a.m. and after 6 p.m. Values were low at all depths from 6 a.m. to 9 a.m., but by noon had risen rapidly and the surface had reached its maximum for the day, the surface t, 1, and 2 metres having almost the same values. The 4-and 6-metre layers were much lower. By 3 p.m. the surface layer had fallen con-,siderably, owing to the strong sunlight while there was a further rise at t, 1, and 2 metres. The 4-and 6-metre layers showed little change.
.By 6 p.m. photosynthesis had fallen to a low value everywhere except at the surface, and by 9 p.m. it had stopped completely. The light curve for the day (see Fig. 13 and but there were rapidly moving high clouds which frequently obscured the sun. The experiment took place on November 9th, and is very similar to the last in results. Between 12 noon and 3 p.m. there were 2 hours of uninterrupted sunshine, which accounts for the injury at the surface shown then. There is a greater separation of the curves for the layers below the surface on this day than on the sunny day. This is due, no doubt, to the lower light intensity on this day as well as to the visibly greater turbidity of the water. Unfortunately no Secchi disc reading was taken. Figs. 16 and 19 are the composite curves for these two experiments. In each case the maximum is at t metre and the curves fall off steeply in deeper water.
The dull day chosen, December 7th, is represented in Figs. 20, 21, and 22 and Table X. The sky was quite overcast, and there was a certain amount of low-lying fog. The day was 7 hours 7 minutes long and there was no sunshine. The Secchi disc reading was 8! metres. The light intensity for the day is shown in Fig. 13 and Table XIII, and is extremely low. Light on this day never reached an optimal value at the surface, and there is a regular fall in photosynthesis from depth to depth throughout the day. The respiration over a 3-hour period is too low for experimental error to be negligible, so to find the depth of the compensation point samples were kept in the dark for 24 hours. The compensation point lay between 4 and 6 metres. On a very foggy day (Nov. 30th-Dec. 1st) an experiment in the sea showed the compensation point to be at about 2 metres, which is the least depth we have found.
In comparison with the summer curves the most striking difference is the short time available for photosynthesis. There is also a much more rapid falling off with depth which agrees with the lower curves for light, and is probably due in part to the greater obliquity of the sun's rays and possibly also to the greater turbidity of the sea in winter. The amount of photosynthesis taking place at the surface and! metre in the middle hours of the day is not very different from what takes place in .summer. As might be expected the winter sun has less effect than the .summer sun, and injury does not appear to extend much beyond the surface layer.
It may be suggested that the inhibitory effect of strong light was not aused by the light itself, but by the increasing temperature which ccompanies sunlight. At the time of the summer experiments showing -diurnal variation, the surface temperature was about 12°C., and there was probably a difference of several degrees between the surface and .6-metre layers, although the diurnal variation would be small. During the winter experiments the temperature was about 10°C. Experimente in the laboratory have shown that an increase of temperature up to 15°C. does not injure the diatoms, although a temperature of 25°C. does. The temperature therefore cannot be the cause of the diurnal variations in photosynthesis. As has already been mentioned, respiration figures showed no significant variation at different depths. It seemed possible that different species of diatoms would show a .different relation to light of varying intensity since some are characteristi-.cally summer forms and others winter or spring forms. Fig. 23 and Table XI show a comparison of photosynthesis in cultures of Coscinosira and Chretoceros (probably O. cinctum) over 24 hours in bright weather. The Chretoceros species used has much smaller cells than Coscinosira, so the amount of oxygE)nproduced by a million cells of each is not comparable and the total oxygen produced is shown as well. The unexpected result is obtained that Chretoceros, which is here a summer form, is much more sensitive to light than the spring diatom Coscinosira. In the surface layer Chretoceros lost oxygen instead of producing it, and photosynthesis remained almost the same from 1-4 metres. This experiment gave similar results on the three separate occasions on which it was tried. A curious irregularity is shown in the photosynthesis curve at 4 metres, particularly with Coscinosira. Such irregularities, sometimes even more marked, appeared occasionally for no obvious reason. It is interesting to note that on July 18th, when diatoms were rich in the sea (mainly Ohmtoceros cinctum, Skeletonema costatum, and Thalassiosira gravida), the percentage showing systrophe at the surface was as follows: O. cin,etum, 33%; S. costatum, 8%; T. gravida, 0%.
The cultures were grown in a north window and were never exposed to full daylight. It therefore seemed possible that the inhibitory effect of strong light might be due to this fact alone (i.e. growth in weak light), .,~~- and that the results were not applicable to diatoms in the sea. In March, during the spring diatom increase, samples of sea-water were sunk at various depths along with diatom culture. The oxygen production was: usually lower than that of the culture, and was generally low except at the surface and occasionally at 5 metres. It is possible that these results are complicated by a lack of nutrient salts. By March 27th diatoms had almost disappeared and these experiments were discontinued. In July, however, a diatom increase (referred to above) began, and samples of the rich surface water were used for an experiment on July 18th. Fig. 24 and Table XII show the results for a sunny 5-hour period in the middle of the day down to 15 metres. The general shape of the curve is the same as those for culture experiments. At the surface and! metre the sunlight was injurious, while below 2 metres there was a gradual falling away. This makes it clear that strong light has an inhibitory effect on diatoms grown under natural conditions as well as on those grown artificially.
When we compare the results of the experiments recorded above with the observations available on the vertical distribution of diatoms in the sea we find considerable disagreement. Phytoplankton has been found as deep as 1000 metres, and" maxima" have been recorded from depths ranging from the surface to 70 or 80 metres. Lohmann (1908) first described how after a diatom increase the cells sank gradually to the bottom, so that the greatest number may be found at any intermediate depth, and Gran (1912) has shown that some of the" maxima" are due to a holding up of the diatoms in their fall when a denser layer of water is reached. He concluded from a survey of the plankton production in North European waters that the light optimum for plant growth in the sea was probably less than 10 and never deeper than 30 metres. As has already been mentioned, this has been cOlifirmed (Atkins, 1926b ; A comparison of the depths to which diatoms can grow with the distribution of the fixed algffi is interesting. Since diatoms are brown they correspond, in colour at least, to the shallower fixed algffi. In northern waters the lower limit for the algffivaries from about 20 metres (in the Baltic) to about, 50 metres (off Iceland), while in the Mediterranean it is as much as 130 to 160 metres (see Gran, 1912; Atkins, 1926a) . The great difference between the two is no doubt due not only to the lower latitude, but also to the more transparent waters of the Mediterranean. Similar differences are to be expected in the phytoplankton distribution and have often been found. Lohmann (1902) , working off Syracuse in May, found coccolithophores and diatoms much more abundant at a depth of 50 metres than at the surface. Sleggs (1927) states that in California the phytoplankton production of the upper 20 metres is comparatively small, and that most takes place from 25 to 55 metres. It is possible that these results are complicated by the sinking of the phytoplankton.
A factor of great importance is the length of day at different depths. Regnard (1891) made a few observations in clear weather in March off Madeira and found that at 20 metres the length of day was reduced to 7 hours as compared with 11 at the surface, at 30 metres it was reduced to 5 hours, while at 40 metres it only lasted for a few minutes. The photographic method he used, however, measures mainly the blue end of the spectrum, and so these results cannot be directly related to photosynthesis. The effect of shortening of the day with depth is well shown in Figs. 7, 10, 14, and 17, and is naturally much more marked in dull than in sunny weather.
Even at midwinter, photosynthesis is greater than respiration at the surface and the compensation point is always at a depth of some metres. This is of importance when we consider the causes of the spring diatom increase. Little is known about the amount of reserve material necessary before a diatom divides, but it is difficult to believe that in the lengthening days of February and March light can act as a limiting factor for growth in the sea.
CONCLUSIONS AND SUMMARY.
Experiments have been carried out on the photosynthesis of diatom cultures at different depths in the sea. The results of these lead to the conclusion that the compensation point in this latitude in inshore waters lies at a depth of from 20 to 30 metres in summer. As we approach the surface the increasing light enables more photosynthesis to take place, but this increase only goes on up to a certain depth. There is no point. which can be considered as the optimum, but a range extending over 2 or 3 metres. Above this light is too strong and photosynthesis falls off again. Even at midwinter the midday sun is injurious at the surface. These depths naturally depend on the season and also to a large extent on the kind of weather. The compensation point sinks gradually from a position close to the surface in winter to a depth of 20 to 30 metres in summer. This applies, of course, to coastal water which has more detritus in suspension (0£. Poole and Atkins, 1926) , and as we go further from land this depth will increase.
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